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CONSTANT VELOCITY JOINT 

[0001] The present invention relates to a constant velocity 
joint of the type comprising a male element featuring 
multiple arms, a female element having a central axis and 
de?ning, in respect of each arm, a pair of opposed tracks 
Which are situated on either side of said arm and Which are 
symmetrical in relation to a radial longitudinal plane of the 
female element, and, mounted on each arm, a mechanical 
transmission unit comprising an outer rotating roller 
mounted so as to plunge and slide in relation to the arm and 
designed to roll on one or other of the corresponding tWo 
tracks via a peripheral rolling surface of circular cross 
section, the female element furthermore comprising at least 
one bearing surface Which keeps the roller from becoming 
displaced radially outWards. 

[0002] The invention is particularly suited to tripod con 
stant velocity joints used for motor vehicle transmission 
systems. 

[0003] Such a tripod constant velocity joint generally 
comprises a male element With ternary symmetry, or tripod, 
Which is integral With a ?rst rotatory shaft, and a female 
element With ternary symmetry, or tulip, Which is integral 
With a second rotatory shaft. 

[0004] US. Pat. No. 5,330,389 describes ajoint compris 
ing a male element that has three arms, one of Which is ?tted 
With an outer roller. The arms have a spherical outer surface. 
Each of the rollers is joined to the arm via an inner ring and 
a needle croWn Wheel interposed betWeen the inner ring and 
the roller. The male element is inserted into a female element 
provided With rolling tracks and bearings. 

[0005] In order to prevent jamming of the outer roller in 
the rolling track during operation, US. Pat. No. 5,330,389 
on the one hand proposes ensuring that there is suf?cient 
play betWeen the roller and the track, on the opposite side to 
the driving side. On the other hand, it proposes making the 
rolling surface of the roller cylindrical, the tracks then 
having domed surfaces, or giving the tracks plane surfaces 
and making the rolling surface of the roller domed. 

[0006] VieWed in section, the bearing areas of the female 
element and the front surface of the outer roller are inclined 
With respect to the radial longitudinal plane of the female 
element. By virtue of this inclination, as the joint is oper 
ating the roller’s front surface is only applied to the bearing 
surface that is situated on the contact side betWeen the track 
and the roller. 

[0007] During such operation under torque load and at a 
fracture angle, each outer roller rolling surface is resting on 
one track of the corresponding pair of tracks, and there is a 
small amount of play betWeen said rolling surface and the 
other track of said pair. 

[0008] Moreover, each arm is in alternating translational 
motion With respect to the corresponding pair of tracks, 
parallel to the corresponding radial longitudinal plane. This 
alternating motion in the radial longitudinal plane is due on 
the one hand to the arm’s inclination and, on the other hand, 
to the orbital motion, knoWn as offset, of the tripod at triple 
the frequency of the speed of rotation, something Which is 
Well-knoWn in the industry. 

[0009] Such an alternating motion of the arms induces, in 
respect of each outer roller, an alternating rocking motion of 
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the roller about the part of its rolling surface that is resting 
on one of the tracks. The rocking motion is caused on the 
one hand by the friction created betWeen the spherical 
bearing area of the arm and the corresponding inner ring, 
and, on the other hand, by the displacement of the point of 
contact betWeen the arm’s bearing area and the correspond 
ing inner ring. 

[0010] Accordingly, in respect of each arm, the part of the 
roller’s rolling surface that is diametrically opposed to the 
supporting one Will oscillate. 

[0011] Such an oscillating motion gives rise to frictional 
and possibly also jamming phenomena betWeen the roller 
and the track that is not supporting it. 

[0012] It is the object of the present invention to solve 
these problems by providing a mechanical joint With 
reduced friction and limiting the risk of jamming When it is 
operating at a fracture angle. 

[0013] Moreover, the joint according to the invention must 
be economical and straightforWard to manufacture. 

[0014] To this end, the object of the present invention is a 
constant velocity joint of the aforementioned type, charac 
terised in that in respect of each arm: 

[0015] each track and the rolling surface are capable of 
being contacted at not less than one ?rst and one second 
contact points spaced radially from one another, 

[0016] in respect of at least one of the ?rst and second 
contact points, the tangent planes of the track and of the 
rolling surface coincide and are parallel to the radial 
longitudinal plane, 

[0017] the cross pro?le of the track is rectilinear or 
convex, at least at the second contact point, and 

[0018] the cross pro?le of the rolling surface is recti 
linear or convex, at least at the second contact point. 

[0019] According to particular forms of embodiment, the 
joint comprises one or more of the folloWing features, taken 
in isolation or in Whatever combination is technically pos 
sible: 

[0020] the second contact point is situated radially 
inWardly With respect to the ?rst contact point; 

[0021] the track’s cross pro?le is rectilinear or convex 
at the ?rst contact point; and 

[0022] the cross pro?le of the rolling surface is recti 
linear or convex at the ?rst contact point; 

[0023] the track’s cross pro?le is concave at the ?rst 
contact point, and the cross pro?le of the rolling surface 
is convex at the ?rst contact point; 

[0024] the cross pro?le of the track and of the rolling 
surface at the ?rst contact point is an arc of a circle, 
notably of identical radius; 

[0025] in respect of each arm, the rolling surface com 
prises tWo partial rolling surfaces each of Which is 
operatively associated With a contact point, and the tWo 
partial rolling surfaces are axially separated from one 
another along the axis of the outer roller by a shape 
incorporated on the outer roller; 
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[0026] the shape incorporated on the outer roller is an 
annular throat; 

[0027] the shape incorporated on the outer roller is an 
annular collar; 

[0028] each track comprises tWo partial tracks, each of 
Which is operatively associated With one of the contact 
points, and the tWo partial tracks are radially separated 
from one another by a shape incorporated on the track; 

[0029] the shape incorporated on the track is a recess 
Which extends parallel to the central axis; 

[0030] the shape incorporated on the track is a collar 
Which extends parallel to the central axis; 

[0031] the outer roller and the female element comprise 
cooperating stop surfaces Which are adapted to limit 
radially inWard displacement of the outer roller; 

[0032] the stop surfaces are formed by the collars on the 
female element and by the annular throat on the outer 
roller; 

[0033] the stop surfaces are formed by the collar of the 
outer roller and by the recesses of the female element; 

[0034] the stop surfaces are formed by at least one 
collar arranged on the radially inner side of the tracks 
and by a radially inner front surface of the outer roller; 

[0035] the stop surfaces de?ne With the radial longitu 
dinal plane an angle of betWeen 20° and 40°, preferably 
betWeen 27.5° and 325°; 

[0036] the bearing surface is formed by the shape 
incorporated on the outer roller and by the track shape 
pro?le; 

[0037] the roller presents a ?at front surface, arranged 
perpendicularly to an axis of the roller and adapted to 
come into contact With the bearing surface, and 

[0038] the bearing surface is formed by a bearing area 
Which has a cross pro?le substantially orthogonal to the 
radial longitudinal plane corresponding to the contact 
locations With the ?at front surface; 

[0039] in respect of each arm, the bearing area is formed 
by tWo bearing surfaces Which extend on either side of 
the longitudinal radial plane, and the tWo bearing 
surfaces are separated by a radially outWardly recessed 
portion of the female element; 

[0040] in respect of each arm, the bearing area is formed 
by a single bearing surface Which extends on either side 
of the longitudinal radial plane and from the latter, and 
the bearing surface is separated from each operatively 
associated track by a radially outWardly recessed por 
tion of the female element; 

[0041] the bearing area has a rectilinear cross pro?le; 
and 

[0042] the mechanical transmission unit comprises an 
inner ring arranged Within the outer roller, With means 
for coupling the inner ring and the outer roller enabling 
them to pivot relative to one another on a common axis 
of revolution, and the inner ring is mounted so as to 
plunge and slide on said arm. 
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[0043] The invention Will be better understood from read 
ing the folloWing description, Which is provided by Way of 
example only and referring to the accompanying draWing 
Wherein: 

[0044] FIG. 1 is a partial, cross-sectional vieW of a tripod 
constant velocity joint according to a ?rst embodiment of the 
invention, and 

[0045] FIGS. 2 to 5 are similar vieWs to FIG. 1, each 
illustrating a different form of embodiment of a tripod 
constant velocity joint according to the invention. 

[0046] FIG. 1 partially illustrates a tripod constant veloc 
ity joint 1, designed for a motor vehicle transmission system 
and comprising essentially the folloWing parts: 

[0047] (l) Amale element or tripod 2, of ternary symmetry 
With respect to a central axis X-X (orthogonal to the plane 
of FIG. 1), and comprising a hub 3 and three radial arms 4 
Which are spaced at a 120° angle and only one of Which is 
represented. The end portion of each arm 4 forms a mate 
rially integral, spherical bearing area 5 Which is centred on 
the axis Y-Y of the corresponding arm 4. This male element 
2 is integral With a ?rst rotatory shaft 6. 

[0048] (2) A female element or tulip 8, of ternary sym 
metry With respect to a central axis X'-X', the latter axis 
coinciding With the axis X-X in the aligned position of the 
joint shoWn. To either side of each arm 4, this tulip presents 
tWo opposed tracks 9A and 9B, along With an arch 10 Which 
extends betWeen the tracks 9A and 9B. The arch 10 forms a 
bearing area 10A. The female element 8 is integral With a 
second rotatory shaft (not shoWn). 

[0049] Unless indicated otherWise, the terms “radial” and 
“axial” Will be used hereinafter With respect to the axis X'-X' 
of the female element 8. 

[0050] (3) In respect of each arm 4, a mechanical trans 
mission unit 11 comprising an outer roller 12 having a 
revolution axis Z-Z, coinciding With the axis Y-Y of the 
corresponding arm 4 in the position shoWn in FIG. 1. The 
outer roller 12 is adapted to roll on one or other of the 
corresponding tracks 9A and 9B. 

[0051] Since the three mechanical transmission units 11 
are identical, and because of the ternary symmetries of the 
male element 2 and the female element 8, only the part of the 
joint 1 that is depicted in FIG. 1 Will be described. 

[0052] The guiding line of the tracks 9A and 9B is, for 
example, substantially rectilinear and parallel to the axis 
X'-X'. The tracks 9A, 9B are respectively symmetrical 
relative to a radial longitudinal plane P (orthogonal to the 
plane of FIG. 1) of the female element 8. 

[0053] The tracks 9A, 9B each extend on either side of a 
median plane Q (orthogonal to the plane P). The cross 
pro?les, i.e. as vieWed in a transverse plane to the axis X'-X' 
such as the plane in FIG. 1, of the tracks 9A, 9B are 
rectilinear and parallel to the radial longitudinal plane P. 

[0054] The bearing area 10A is made up of tWo bearing 
surfaces 15A, 15B Whose cross pro?les are rectilinear and 
orthogonal to the radial longitudinal plane P. Bearing area 
10A is situated radially outWardly With respect to the unit 11. 
The cross pro?les of the tracks 9A, 9B and of the bearing 
surfaces 15A, 15B therefore form betWeen them an angle of 
90°. 
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[0055] The bearing surfaces 15A, 15B and the tracks 9A, 
9B are linked by curved cross pro?le portions. 

[0056] The tWo bearing surfaces 15A and 15B are sepa 
rated from one another by a radially outWardly recessed 
portion 16. Accordingly the area that needs to be hardened 
is small. 

[0057] The mechanical transmission unit 11 on the one 
hand comprises an inner ring 18, Which has a generally 
cylindrical revolution axis Z-Z and is arranged inside the 
inner roller 12, and, on the other hand, means 19 for 
coupling the inner ring 18 and the outer roller 12. 

[0058] These coupling means 19 comprise a needle croWn 
Wheel 21 arranged betWeen a radially outer (in relation to the 
axis Z-Z) cylindrical surface 22 of the ring 18, and a radially 
inner (in relation to the axis Z-Z) cylindrical surface 22 of 
the outer roller 12. These coupling means 19 further com 
prise tWo ?at support rings 24 and 25 arranged on either side 
of the ring 18 and the needle croWn Wheel 21. 

[0059] The periphery of each support ring 24, 25 is housed 
in an annular throat incorporated in the surface 23. The rings 
24 and 25 hold the needle croWn Wheel 21 and the inner ring 
18 therebetWeen, With slight freeplay along the axis Z-Z. 
The radial height of the ring 18 is less than the radial height 
of the roller 12. 

[0060] The coupling means 19 therefore enable relative 
pivoting of the roller 12 and the ring 18 about the axis Z-Z 
and limited relative translation thereof along the axis Z-Z. 

[0061] The inner ring 18 comprises a substantially cylin 
drical, radially inner surface 27 With respect to the axis Z-Z, 
Which surface delimits an aperture for receiving the arm 4. 
The spherical bearing area 5 of the arm 4 and the surface 27 
of the ring 18 alloW a plunging and sliding motion around 
the axis Y-Y betWeen the ring 18 and the arm 4. 

[0062] The outer roller 12 features a peripheral rolling 
surface 30 that is radially outWard of the axis Z-Z. This roller 
12 also features a front surface 32 and a rear surface 33. 

[0063] The rolling surface 30 extends along the axis Z-Z, 
to either side of a median plane Q' of the roller 12. This plane 
Q', orthogonal to the axis Z-Z, substantially coincides With 
the plane Q in the position depicted in FIG. 1. The tracks 9A 
and 9B and the surfaces 15A and 15B substantially maintain 
the median plane Q' of the roller 12 orthogonal to the plane 
P. 

[0064] The rolling surface 30 is cylindrical With a circular 
section. Its cross pro?le is therefore rectilinear, like those of 
the tracks 9A and 9B. 

[0065] When the joint 1 is in operation, the contact 
betWeen one of the tracks 9A or 9B and the rolling surface 
30 Will be a rectilinear contact. Accordingly, and as the track 
9A in FIG. 1 illustrates, there Will then be tWo contact points 
Z1 and Z2, spaced radially apart and situated to either side 
of the plane Q'. The tWo contact points Z1 and Z2 are 
separated radially from one another by a non-contact portion 
in Which the roller 12 is out of contact With the female 
element 8. 

[0066] The front surface 32 is substantially a plane croWn 
Wheel of axis Z-Z. This surface 32 is situated on the radially 
outer side of the surface 30. The cross pro?le of the front 
surface 32 is therefore rectilinear like those of the bearing 
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surfaces 15A and 15B. The rear surface 33 is substantially a 
plane croWn Wheel of axis Z-Z, and it is situated radially 
inside the joint 1. 

[0067] The surface 30 of the outer roller 12 is joined to the 
front and rear surfaces, 32 and 33 respectively, by parts of 
the roller 12 that have curved pro?les in meridional section. 

[0068] The female element 8 furthermore comprises tWo 
retaining collars 34A, 34B arranged radially inWardly With 
respect to the tracks 9A, 9B. 

[0069] The collars 34A, 34B form stop surfaces 35A, 35B 
adapted to limit the radially inWard displacement of the 
roller 12. The stop surfaces 35A, 35B extend at an angle 0t 
of 30° With respect to the plane P. More generally, angle 0t 
is preferably betWeen 20° and 40°, and in particular betWeen 
27.5° and 32.5°. Accordingly, the female element 8 is 
straightforward to manufacture by forging, at the same time 
as cancelling out the risk of the roller 12 becoming jammed. 

[0070] The roller 12 features a corresponding stop surface 
36 Which is situated betWeen the surface 30 and the surface 
33. 

[0071] The Way in Which the joint 1 operates is as folloWs. 

[0072] When, for example, the male element 2 is driven in 
the counter-clockWise direction in FIG. 1, the rolling surface 
30 comes to rest against the track 9A in order to transmit the 
torque to the female element 8. 

[0073] The arm 4 therefore transmits a force F, parallel to 
the plane Q', to the mechanical transmission unit 11. The 
point M of application of this force F is the contact point 
betWeen the bearing area 5 and the surface 27 of the ring 18. 

[0074] For each mechanical transmission unit 11, the track 
9A and the rolling surface 30 of the roller 12 are resting 
against one another in the contact points Z1 and Z2. In the 
present instance, the contact betWeen the track 9A and the 
surface 30 is a non-punctiform linear contact. 

[0075] The surface 32 of the roller 12 comes into contact 
approximately perpendicularly With the bearing surfaces 
15A and 15B, presenting no risk of jamming. 

[0076] When the joint 1 is operating at a fracture angle 
betWeen the shafts With axes X-X and X'-X', the arm 4 
executes a radially translational alternating motion With 
respect to the tracks 9A and 9B, in the plane P, as is 
Well-knoWn in the industry. 

[0077] When, in the course of said alternating motion, the 
arm 4 moves radially inWardly of the joint 1 (doWnWards in 
FIG. 1), the point M of application of the force F moves 
radially inWardly of the joint 1, the effect of Which is to try 
to make the roller 12 rock in the clockWise direction in FIG. 
1. Moreover, during said displacement, the arm 4 exerts by 
friction a force F1 on the inner ring 18 along the axis Z-Z, 
Which force F1 is directly radially inWardly of the tulip 8. 
This force F1 Would also try to make the roller 12 rock in the 
clockWise direction in FIG. 1. 

[0078] Thanks to the contact betWeen the surface 30 and 
the track 9A made at tWo points Z1 and Z2 spaced radially 
from one another, the median plane Q' of the roller 12 is 
maintained substantially parallel to the plane Q. The roller 
12 therefore essentially moves translationally along the 
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tracks 9A, 9B. The roller 12 is held radially inward by the 
simultaneous application of surface 36 onto surfaces 35A 
and 35B. 

[0079] When the arm 4 moves radially outWardly of the 
joint 1 (upward in FIG. 1), the point M of application of the 
force F shifts in the same direction. Simultaneously, the arm 
4 exerts by friction a force F2 on the inner ring 18, along the 
axis Z-Z and directed outWardly of the tulip 8. The displace 
ment of the point M and the force F2 move the roller 12 
radially outWards, until the front surface 32 comes up 
against the surfaces 15A and 15B. The force F2 tries to keep 
the outer roller 12 resting against the bearing surfaces 15A 
and 15B. 

[0080] Accordingly, the outer roller 12 remains stable, 
Without oscillation of the part thereof that faces the track 9B, 
upon Which it is not supported. 

[0081] The oscillations of the roller 12, and hence the risk 
of the latter jamming When the joint 1 is operating at a 
fracture angle are therefore limited. 

[0082] Lastly, the curved pro?les in the portions connect 
ing the tracks 9A and 9B to the bearing surfaces 15A and 
15B make it possible to avoid the heavy pressures at the 
supporting ends betWeen the central region of the outer 
roller 12 and the tracks 9A and 9B. 

[0083] The joint according to the invention is furthermore 
straightforWard and economical to manufacture thanks to the 
cylindrical rolling surface 30 and to the tracks 9A, 9B With 
their rectilinear pro?les. 

[0084] FIG. 2 illustrates a second form of embodiment of 
a constant velocity joint according to the invention, differing 
from the one depicted in FIG. 1 as folloWs. 

[0085] This joint 1 comprises an outer roller 12 Whose 
rolling surface 30 is made up of tWo partial rolling surfaces 
30A, 30B. These partial rolling surfaces 30A, 30B are 
radially separated from one another, and hence axially 
separated along axis Z-Z. 

[0086] The surfaces 30A, 30B are formed by tWo ribs 
39A, 39B Which are separated by an annular central throat 
40. The radially outer portion of said throat 40 constitutes 
the stop surface 36. 

[0087] Furthermore, each track 9A and 9B comprises tWo 
pairs of partial tracks 9AA, 9AB and 9BA, 9BB. The partial 
tracks 9AA, 9AB and 9BA, 9BB of each of the pairs of 
tracks are separated radially from one another by a central 
collar 34A, 34B Which constitutes the stop surface 35A, 
35B. 

[0088] The partial rolling surface 30A and the partial 
tracks 9AA and 9BA form a ?rst contact Zone comprising 
point Z1, Whereas the partial rolling surface 30B and the 
partial tracks 9AB and 9BB form a second contact Zone 
comprising point Z2. 

[0089] The cross pro?les of the partial tracks 9AA, 9AB 
and 9BA, 9BB are rectilinear and the tWo partial tracks of 
any one track 9A or 9B are coplanar. 

[0090] To put it another Way, the collars 34A, 34B are 
offset radially outWardly With respect to the joint in FIG. 1. 
Consequently, the collars 34A, 34B may extend as far as the 
axial end of the tracks 9A, 9B on the open side of the female 
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element 8. Accordingly, the roller 12 is held radially 
inWardly by the collars 34A, 34B even When it is at the axial 
end of the track 9A, 9B. 

[0091] Moreover, thanks to this feature, each portion 44 of 
the female element 8 Which extends betWeen the tracks 9A, 
9B of tWo pairs of adjacent tracks may be beveled at the 
open end of the female element. Thus, the joint 1 may have 
a large maximum fracture angle When the tripod is at the 
bottom of the female element 8. 

[0092] It should be noted that betWeen the throat 40 and 
the collars 34A, 34B there exists a sufficient amount of play 
to alloW the front surface 32 of the roller 12 to be applied to 
the surfaces 15A, 15B. 

[0093] FIG. 3 illustrates a third form of embodiment of a 
constant velocity joint 1 according to the invention, differing 
from the one in FIG. 2 as folloWs. 

[0094] The partial rolling surfaces 30A, 30B are separated 
from one another by a central collar 50 Which forms the stop 
surface 36. 

[0095] The partial tracks 9AA, 9AB and 9BA, 9BB are 
separated by a throat 52A, 52B Which extends parallel to the 
axis X-X and forms the stop surface 35A, 35B. 

[0096] FIG. 4 illustrates a fourth form of embodiment of 
a constant velocity joint 1 according to the invention, 
differing from the one illustrated by FIG. 1 as folloWs. 

[0097] The female element 8 of said joint comprises a 
bearing area 10 constituted by a single bearing surface 15 
Which extends from the longitudinal radial plane P on either 
side thereof. 

[0098] The bearing area 10 is separated from each track 
9A, 9B by a radially outWardly recessed portion 16A, 16B 
of the female element 8. 

[0099] The recessed portions 16, 16A and 16B ofthejoints 
seen in FIGS. 1 to 4 make it possible to reduce the area that 
needs to be heat-treated and therefore produce little defor 
mation of the female element 8 during manufacture. 

[0100] Thanks to the arrangement of an inner ring 18 
Whose radial height is less than the height of the roller 12, 
the joint takes up little room. Furthermore, the interface 
betWeen the hub 3 and the arm 4 may be broad, and imparts 
great rigidity to the joint for a given package siZe. Besides, 
the fact that the roller 12 is applied to the surfaces 15, 15A, 
15B and 35A, 35B means that it is guided Well. 

[0101] Moreover, thanks to the cylindrical surface 30 
operatively associated With the tracks 9A, 9B With their 
rectilinear pro?le, the play betWeen the roller 12 and the 
tracks 9A, 9B may be small, thereby making the joint quiet 
Whenever there is a change in the direction of rotation. 

[0102] FIG. 5 represents a ?fth form of embodiment of the 
joint according to the invention. 

[0103] This joint comprises partial tracks 9AA and 9BA, 
each of Which has a concave cross section in the shape of an 
arc-of-circle of radius R. The partial tracks 9AB and 9BB 
have rectilinear sections, identical to those of the partial 
tracks 9AB and 9BB of the joint seen in FIG. 3. 

[0104] The partial rolling surface 30A has a convex radial 
section in the shape of an arc of a circle With a radius equal 
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to radius R. According to one variant it is smaller than radius 
R. The partial rolling surface 30B has the shape of a cylinder 
and is identical to the partial rolling surface 30B of the roller 
in FIG. 3. 

[0105] This joint is particularly practical because the 
radial position of the roller 12 is de?ned by the tracks 9AA, 
9BA and by the rolling surface 30 partially in arc-of-circle 
sections. The retention of the roller 12 vis-a-vis any radially 
outWard displacement is therefore e?fected at least partly by 
the concave partial tracks 9AA and 9BA and by the partial 
rolling surface 30A of radial arc-of-circle section of the 
roller. Furthermore, the contact surface is large for a given 
axial dimension. 

[0106] At the same time, the partial track With the recti 
linear section 9AB, 9BB eliminates the need to observe loW 
radial positioning tolerances betWeen the partial tracks 9AB, 
9BB and 9AA, 9BA. 

[0107] The fact of arranging the concave sectional, partial 
tracks 9AA, 9BA radially outside the rectilinear sectional, 
partial tracks 9AB, 9BB produces large transitional radius 
betWeen the track 9A, 9B and the arch 10. This arrangement 
is helpful to forging the female element 8. 

[0108] In another variant, the joint seen in FIG. 5 is 
equipped With bearing surfaces 15, 15A, 15B formed by the 
arch 10. 

[0109] According to another variant of the joint (not 
shoWn), the collars 34A, 34B of the female element 8 form 
the bearing surfaces of the roller 12. To this end, the play that 
exists betWeen the front surface of the roller 32 and the arch 
10 is greater than the play that exists betWeen the collars 
34A, 34B and the throat 40. This feature of the joint may be 
applied in analogous fashion to all the joints described. 
Furthermore, the bearing surfaces 15A, 15B may be formed 
by the collar 50 and the throats 52A, 52B. Accordingly, the 
roller 12 is retained axially outWardly by application against 
the collars 34A, 34B or against the throats 52A, 52B. 

[0110] According to a further variant (not shoWn), the 
joint features a female element 8 having continuous tracks 
9A, 9B, as depicted in FIG. 1, and an outer roller 12 
featuring tWo partial rolling surfaces 30A, 30B, separated by 
an annular central throat 40, such as the roller 12 seen in 
FIG. 2. 

[0111] According to yet another variant, the joint features 
a female element 8, equipped With partial tracks 9AA, 9AB, 
9BA, 9BB Which are separated by a throat 52A, 52B, such 
as the female element 8 seen in FIG. 3, and an outer roller 
12 having a continuous rolling surface 30, such as the one 
in FIG. 1, or partial rolling surfaces 30A, 30B separated by 
an annular throat 40, such as the one in FIG. 2. 

[0112] In yet another variant, each partial rolling track is 
formed by a rib of convex domed cross section and/or each 
of the ribs 39A, 39B of the roller has a convex domed cross 
section. These cross sections are arranged in such a Way that 
the tangent planes of the track and of the rolling surface, at 
the contact points Z1, Z2, coincide and extend parallel to the 
radial longitudinal plane P. 

[0113] These variants are straightforWard to manufacture 
by forging, thanks to the relatively small area that has a 
section running parallel to the plane P. 
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1.-21. (canceled) 
22. A constant velocity joint comprising: 

a male element having multiple arms; 

a female element having a central axis (X'-X') and de?n 
ing, in respect of each arm, a pair of opposed tracks 
situated on either side of said arm and being symmetri 
cal in relation to a radial longitudinal plane (P) of the 
female element; and 

mounted on each arm, a mechanical transmission unit 
comprising an inner ring arranged Within an outer 
rotating roller and a mechanism for coupling the inner 
ring and the outer roller enabling them to pivot rela 
tively on a common axis of revolution (Z-Z), the inner 
ring being mounted so as to plunge and slide in relation 
to the arm, the outer roller being adapted to roll on one 
or other of the corresponding tracks via a peripheral 
rolling surface of circular cross-section, the female 
element further comprising at least one bearing surface 
Which keeps the roller from becoming displaced radi 
ally outWards, 

Wherein for each arm, each track and the rolling surface 
are capable of being contacted at not less than one ?rst 
(Z1) and one second (Z2) contact points spaced radially 
from one another, and for at least one of the ?rst and 
second contact points (Z1, Z2), tangent planes of the 
track and of the rolling surface coincide and are parallel 
to the radial longitudinal plane (P), 

a cross pro?le of the track is rectilinear or convex, at least 
at the second contact point (Z2), and 

a cross pro?le of the rolling surface is rectilinear or 
convex, at least at the second contact point (Z2). 

23. A joint according to claim 22, Wherein the second 
contact point (Z2) is situated radially inWard of the ?rst 
contact point (Z1). 

24. A joint according to claim 22, Wherein a cross pro?le 
of the track is rectilinear or convex at the ?rst contact point 
(Z1), and a cross pro?le of the rolling surface is rectilinear 
or convex at the ?rst contact point (Z1). 

25. A joint according to claim 22, Wherein a cross pro?le 
of the track is concave at the ?rst contact point (Z1), and a 
cross pro?le of the rolling surface is convex at the ?rst 
contact point (Z1). 

26. A joint according to claim 25, Wherein the cross pro?le 
of the track and of the rolling surface is an arc of identical 
radius, at the ?rst contact point. 

27. A joint according to claim 22, Wherein for each arm, 
the rolling surface comprises tWo partial rolling surfaces, 
each of Which is operatively associated With a contact point 
(Z1, Z2), the tWo partial rolling surfaces being separated 
from one another axially along the axis of the outer roller by 
a shape incorporated on the outer roller. 

28. A joint according to claim 27, Wherein the shape 
incorporated on the outer roller is an annular groove or 
annular collar. 

29. A joint according to claim 22, Wherein each track 
comprises tWo partial tracks, each of Which is operatively 
associated With one of the contact points (Z1, Z2), the tWo 
partial tracks being separated radially from one another by 
a track shape pro?le. 
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30. A joint according to claim 29, wherein the track shape 
pro?le is a recess extending parallel to the central axis. 

31. A joint according to claim 29, Wherein the track shape 
pro?le is a collar extending parallel to the central axis. 

32. A joint according to claim 22, Wherein the outer roller 
and the female element comprise cooperating stop surfaces 
Which are adapted to limit radially inWard displacement of 
the outer roller. 

33. A joint according to claim 32, Wherein the stop 
surfaces are formed by collars on the female element and by 
an annular groove on the outer roller. 

34. A joint according to claim 32, Wherein the stop 
surfaces are formed by a collar on the outer roller and by 
recesses on the female element. 

35. A joint according to claim 32, Wherein the stop 
surfaces are formed by at least one collar arranged on the 
radially inner side of the tracks and by a radially inner front 
surface of the outer roller. 

36. A joint according to claim 32, Wherein the stop 
surfaces de?ne With the longitudinal radial plane (P) an 
angle of between 200 and 40°. 

37. A joint according to claim 27, Wherein the bearing 
surface is formed by the shape incorporated on the outer 
roller and by a track shape pro?le. 
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38. A joint according to claim 22, Wherein the roller 
presents a ?at front surface arranged perpendicularly to one 
axis of the roller (Z-Z) and is adapted to be contacted With 
the bearing surface, the bearing surface being formed by a 
bearing area Which has a cross pro?le substantially orthogo 
nal to the radial longitudinal plane (P) corresponding to the 
contact locations With the ?at front surface. 

39. A joint according to claim 38, Wherein, for each arm, 
the bearing area is formed by tWo bearing surfaces Which 
extend on either side of the radial longitudinal plane (P), the 
tWo bearing surfaces being separated by a radially outWardly 
recessed portion of the female element. 

40. A joint according to claim 38, Wherein, for each arm, 
the bearing area is formed by a single bearing surface Which 
extends on either side of the radial longitudinal plane (P), the 
bearing surface being separated from each operatively asso 
ciated track by a radially outWardly recessed portion of the 
female element. 

41. A joint according to claim 38, Wherein the bearing area 
has a rectilinear cross pro?le. 


